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All capacitor values are shown as farads.
All inductance values are shown as henries.
All resistor values are shown as ohms.

0G_REF_VSRC

ADC_CH2

ADC_CH5m

ADC_CH3

ADC_CH1

ADC_CH5p

ADC_CH4
ADC_CH6
ADC_CH7p
ADC_CH7m
ADC_CH8p
ADC_CH8m

ADCLK

DIN
SYNCn

DOUT1

ADSCLK
ADSYNC

PORSTn

Project

Eng RevSize

Date: ofSheet

Drawing File Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems, LLC
3060 Summit
Plano, TX 75074
972-424-3880

Hiearchical_Block_Diagram
Friday, May 18, 2012

A
1 7

Project

Eng RevSize

Date: ofSheet

Drawing File Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems, LLC
3060 Summit
Plano, TX 75074
972-424-3880

Hiearchical_Block_Diagram
Friday, May 18, 2012

A
1 7

Project

Eng RevSize

Date: ofSheet

Drawing File Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems, LLC
3060 Summit
Plano, TX 75074
972-424-3880

Hiearchical_Block_Diagram
Friday, May 18, 2012

A
1 7

P05/ARM7_Micro-Processor

ADCLK

DIN
SYNCn

DOUT1

ADSCLK
ADSYNC

PORRSTnP02/Analog_Inputs_A

0G_REF_VSRC
ADC_CH1
ADC_CH2
ADC_CH3

ADC_CH5m
ADC_CH5p

P07/ECN_and_Change Requests

P06/Power_Input_and_Decoupling

PORSTn

P04/Analog_to_Digital_Converter

0G_REF_VSRC

ADC_CH2

ADC_CH5m
ADC_CH5p
ADC_CH3

ADC_CH1

ADC_CH8m
ADC_CH8p

ADC_CH7m
ADC_CH7p
ADC_CH6
ADC_CH4

SYNCn
DIN

ADCLK

ADSCLK
ADSYNC

DOUT1

P03/Analog_Inputs_B

ADC_CH4
ADC_CH6

ADC_CH7m
ADC_CH7p

ADC_CH8p
ADC_CH8m



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Constant_Current = 0.5V/R24

X
-A

X
IS

Y
-A

X
IS

Z-
A

X
IS

AMP_OUT_CH1

I_INp_1

INm_1

INp_1

AMP_OUT_CH2

I_INp_2

INm_2

INp_2

AMP_OUT_CH3

I_INp_3

INm_3

INp_3

ADC_CH1

ADC_CH2

ADC_CH3
INT_2p5VREF

X
T_

V
O

U
T

TRIMER

ISO_VREF

OUTB_FB

RTDm
RTDp

D
-R

TD
p

I-ADC_CH5m

S
-R

TD
p

I-ADC_CH5p

AMP_VCOM_CH5

S
-R

TD
m D

-R
TD

m

PDn

0G_REF_VSRC [S1^,4]

ADC_CH1 [S1^,4]

ADC_CH2 [S1^,4]

ADC_CH3 [S1^,4]

ADC_CH5m [S1^,4]

ADC_CH5p [S1^,4]

GND

GND

VREF
GND

GND

5p0VSRC

GND

VREF
GND

GND

5p0VSRC

GND

VREF
GND

GND

5p0VSRC

5p0VSRC

VREF
VREF

GND

GND

5p0VSRC

GND

VREF

GND

GND

5p0VSRC

GNDAD_3p3VSRC

GND

GND

GND

VCOM

AD_3p3VSRC

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

Analog_Inputs_A
Monday, June 25, 2012

B
2 7

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

Analog_Inputs_A
Monday, June 25, 2012

B
2 7

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

Analog_Inputs_A
Monday, June 25, 2012

B
2 7

C33
0.1u
C33
0.1u

R27
DNI
R27
DNI

C1
0.1u
C1
0.1u

C24

0.033u

C24

0.033u

R44

10K

R44

10K

R14
1.0K
R14

1.0K

R25
100K
R25
100K

SB5
SBridge
SB5
SBridge

R31

10.0

R31

10.0

C503
0.22u
C503
0.22u

C25
0.1u
C25
0.1u

R29

100K

R29

100K

C35
0.1u
C35
0.1u

U2

OPA211SHKJ

U2

OPA211SHKJ

NC1
1

NC2
5

NC3
8 INm
2

INp
3

OUT
6

VSRCm
4

VSRCp
7

R20
100K
R20
100K

JP3

AMP_INPUT_A

JP3

AMP_INPUT_A

1
2
3
4
5
6
7
8
9

10

SB4
SBridge
SB4
SBridge

SB2
SBridge
SB2
SBridge

C500
0.1u
C500
0.1u

JP6

EXT_VREF

JP6

EXT_VREF

1
2

R92

10K

R92

10K

C21
0.1u
C21
0.1u

C27
1u
C27
1u

1 2 3

4 5 6

R21

50K

R21

50K

SB3
SBridge
SB3
SBridge

SB1
SBridge
SB1
SBridge

R93

DNI

R93

DNI

R96

DNI

R96

DNI

R17
DNI
R17
DNI

C18
0.1u
C18
0.1u

C37
0.1u
C37
0.1u

C504
10n
C504
10n

R16
DNI
R16
DNI

C505
0.22u
C505
0.22u

C20 0.1uC20 0.1u

R19

100K

R19

100K

R97

10K

R97

10K

C22
0.1u
C22
0.1u

R501

10.0

R501

10.0

R30

10K

R30

10K

R502

10.0

R502

10.0

R33
DNI
R33
DNI

C5
1u-DNI

C5
1u-DNI

R24
1.0K
R24

1.0K
C501
0.1u
C501
0.1u

U8

THS4521SHKJ

U8

THS4521SHKJ

VCOM
2

OUTm
5

PDn
7

INm
1

INp
8

OUTp
4

VSRCm
6

VSRCp
3

R13

100K

R13

100K

C17

0.033u

C17

0.033u

R18

50K

R18

50K

C30
0.1u
C30
0.1u

R15

10.0

R15

10.0

R32
DNI
R32
DNI

R26
25.2K
R26
25.2K

C502
0.1u
C502
0.1u

C40
0.1u
C40
0.1u

U6

REF5025SHKJ

U6

REF5025SHKJ

DNC1
1

TRIM/NR
5

DNC2
8

VIN
2

TEMP
3 VOUT

6

GND
4

NC
7

C39
0.1u
C39
0.1u

C42
68u 60V 200C
C42
68u 60V 200C

1
2

C32

0.033u

C32

0.033u

R46

10K

R46

10K

R35

10.0

R35

10.0

U1

OPA211SHKJ

U1

OPA211SHKJ

NC1
1

NC2
5

NC3
8 INm
2

INp
3

OUT
6

VSRCm
4

VSRCp
7

JP4

EXT_RTD

JP4

EXT_RTD

1
2
3
4

C23
0.1u
C23
0.1u

R34

100K

R34

100K

JP9
AMP5_VCOM_SEL
JP9
AMP5_VCOM_SEL

12

R95

DNI

R95

DNI

U7

OPA2333SHKJ

U7

OPA2333SHKJ

OUT_A
1

INm_A
2

INp_A
3

OUT_B
7

VSRCm
4

VSRCp
8

INm_B
6

INp_B
5

JP5

VREF_SEL

JP5

VREF_SEL

1
2
3

C26
0.1u
C26
0.1u

U3

OPA211SHKJ

U3

OPA211SHKJ

NC1
1

NC2
5

NC3
8 INm
2

INp
3

OUT
6

VSRCm
4

VSRCp
7

RTD
1.0K
RTD
1.0K

R94

10K

R94

10K

R28
DNI
R28
DNI

R500

10K

R500

10K



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A
AD_VCOM = 5p0VSRC/2

EXT_VCOM IS DRIVEN BY THE
USER ON JP26‐PIN9&10

INm_4

SRC_EXT_VCOM

INp_4

I_INm_4

U12_RG2U12_RG1

OUT_CH6
D6p
D6m

INp_7

I-ADC_CH7p

D7m INm_7

D7p

D7PDn

I-ADC_CH7m

D7VCOM

I-ADC_CH8m

AMP_VCOM_CH8

BRDGm

D-BRDGm

8PDn

VBRDGp

BRDGp RTDp

BUF-BRDGm

BUF-BRDGp D-BRDGp

I-ADC_CH8p

ADC_CH4 [S1^,4]

ADC_CH6 [S1^,4]

ADC_CH7m [S1^,4]

ADC_CH7p [S1^,4]

ADC_CH8p [S1^,4]

ADC_CH8m [S1^,4]

5p0VSRC

GND

GND

AD_VCOM

VREF

VREF

GND

5p0VSRC
VREF

GND

GND

GND

GND

GND

GND

GND

GND

GND

5p0VSRC

GND

VCOM

GND

5p0VSRC

VREF

GND

GND

AD_3p3VSRC

AD_3p3VSRC

AD_3p3VSRC

VCOM

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

Analog_Inputs_B
Monday, June 25, 2012

B
3 7

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

Analog_Inputs_B
Monday, June 25, 2012

B
3 7

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

Analog_Inputs_B
Monday, June 25, 2012

B
3 7

TP10
ADC_CH6
TP10
ADC_CH6

R50

10.0

R50

10.0

R49

10.0

R49

10.0

TP8
ADC_CH4
TP8
ADC_CH4

C11
10n
C11
10nR55

100
R55
100

SB8
SBridge
SB8
SBridge

C506
0.22u
C506
0.22u

C508
0.1u
C508
0.1u

C57
10n
C57
10n

R54

50K

R54

50K

R39

10K

R39

10K

U11

OPA2333SHKJ

U11

OPA2333SHKJ

OUT_A
1

INm_A
2

INp_A
3

OUT_B
7

VSRCm
4

VSRCp
8

INm_B
6

INp_B
5

C509
0.1u
C509
0.1u

C50

0.1u

C50

0.1u

C45

10n

C45

10n

C510
0.1u
C510
0.1u

R51
10K
R51
10K

U14

THS4521SHKJ

U14

THS4521SHKJ

VCOM
2

OUTm
5

PDn
7

INm
1

INp
8

OUTp
4

VSRCm
6

VSRCp
3

R503
DNI

R503
DNI

C513
0.22u
C513
0.22u

U9

OPA211SHKJ

U9

OPA211SHKJ

NC1
1

NC2
5

NC3
8 INm
2

INp
3

OUT
6

VSRCm
4

VSRCp
7

C58
10n
C58
10n

R57

100

R57

100

R52

10K

R52

10K

C512
0.1u
C512
0.1u

JP26

AMP_INPUTS_B

JP26

AMP_INPUTS_B

1
2
3
4
5
6
7
8
9

10

R40

10K

R40

10K

SB7
SBridge
SB7
SBridge

R48

10K

R48

10K

C511
10n
C511
10n

R59

100

R59

100

C517
0.22u
C517
0.22u

U13

THS4521SHKJ

U13

THS4521SHKJ

VCOM
2

OUTm
5

PDn
7

INm
1

INp
8

OUTp
4

VSRCm
6

VSRCp
3

SB6
SBridge
SB6
SBridge

C54
0.1u
C54
0.1u

R53

100

R53

100

TP11
ADC_CH7p
TP11
ADC_CH7p

R38

10K

R38

10K

R45

100

R45

100

C507
0.22u
C507
0.22u

R56
50K
R56
50K

R58

100

R58

100

U12

INA333SHKJ

U12

INA333SHKJ
RG1

1
REF

5

RG2
8INm

2 INp
3 OUT

6
VSRCm

4

VSRCp
7

C48

10n

C48

10n

TP12
ADC_CH7m
TP12
ADC_CH7m

JP502
AMP8_VCOM_SEL
JP502
AMP8_VCOM_SEL

12

R37

10K

R37

10K

R42

100

R42

100

C56
10n
C56
10n

R47

10K

R47

10K

U10

OPA211SHKJ

U10

OPA211SHKJ

NC1
1

NC2
5

NC3
8 INm
2

INp
3

OUT
6

VSRCm
4

VSRCp
7

JP500

VCOM_SEL

JP500

VCOM_SEL

1
2
3

JP8

CONN PCB 4

JP8

CONN PCB 4

1
2
3
4



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Place each capacitor
pair as close to the
device pins as possible.

Place each capacitor on the ADIN pins
as close as possible to the device

Place 0.1u capacitors
closest to the device pins.

Place these capacitors as close
to their device pins as possible.

DOUT5
DOUT4

DOUT8

DOUT3

DOUT7

DOUT2

DOUT6

PWRDNn_1
PWRDNn_2
PWRDNn_3
PWRDNn_4

PWRDNn_6
PWRDNn_5

FORMAT0
FORMAT1

FORMAT2
MODE0

CLKDIV

0G_VREF

MODE1

PWRDNn_8
PWRDNn_7

DOUT1

0G_REF_VSRC[S1^,2]

ADC_CH2[S1^,2]

ADC_CH5m[S1^,2]
ADC_CH5p[S1^,2]

ADC_CH3[S1^,2]

ADC_CH1[S1^,2]

ADC_CH8m[S1^,3]
ADC_CH8p[S1^,3]

ADC_CH7m[S1^,3]
ADC_CH7p[S1^,3]

ADC_CH6[S1^,3]

ADC_CH4[S1^,3]

SYNCn[S1^,5]

DIN[S1^,5]

ADCLK[S1^,5]

ADSCLK[S1^,5]
ADSYNC[S1^,5]

DOUT1[S1^,5]

AD_3p3VSRC

AD_3p3VSRC

GND

GND

AD_1p8VSRC

GND5p0VSRC

GNDGND

GND

GND

VREF

GND

GND

GND

GND

GND

AD_3p3VSRC

AD_3p3VSRC

VREF

GND

GND

GND

GND

5p0VSRC5p0VSRC5p0VSRC

GND

GND

AD_VCOM

GND

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

Analog_to_Digital_Converter
Monday, June 25, 2012

B
4 7

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

Analog_to_Digital_Converter
Monday, June 25, 2012

B
4 7

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

Analog_to_Digital_Converter
Monday, June 25, 2012

B
4 7

SB14
SBridge
SB14
SBridge

C13
0.1u
C13
0.1u

SB21
SBridge
SB21
SBridge

C9
0.1u
C9
0.1u

R11
10K
R11
10K

C8

0.1u

C8

0.1u

C518
0.1u
C518
0.1u

R10
10K
R10
10K

JP13

DISABLE_CLKDIV

JP13

DISABLE_CLKDIV

1
2

R9
10K
R9
10K

JP7

DOUT_TAP

JP7

DOUT_TAP

1
2
3
4
5
6
7
8

C34
0.1u
C34
0.1u

SB20
SBridge
SB20
SBridge

SB11
SBridge
SB11
SBridge

C523 100pC523 100p

R3
10K
R3
10K

C532
SMX4-10u
C532
SMX4-10u

1 2 3 4

5 6 7 8

SB15
SBridge
SB15
SBridge

C530
SMX4-10u
C530
SMX4-10u

1 2 3 4

5 6 7 8

C528
SMX4-10u
C528
SMX4-10u

1 2 3 4

5 6 7 8

C44
0.1u
C44
0.1u

C12
0.1u
C12
0.1u

JP11

AD_MODE

JP11

AD_MODE

1 2
3 4

U4C

ADS1278SHFQ

U4C

ADS1278SHFQ

AGND1
3

AGND2
6

AGND3
9

AGND4
10

AGND5
11

AGND6
53

AGND7
54

AGND8
57

AGND9
60

AGND10
63

AGND11
66

AGND12
69

AGND13
72

AGND14
76

AGND15
77

AGND16
82

AVDD1
7

AVDD2
8

AVDD3
55

AVDD4
56

AVDD5
70

AVDD6
71

AVDD7
78

AVDD8
79

DGND1
12

DGND2
26

DGND3
31

DGND4
32

DGND5
33

DGND6
34

IOVDD1
27

IOVDD2
28

IOVDD3
29

IOVDD4
30

DVDD1
35

DVDD2
36

TGND
85

C14
0.1u
C14
0.1u

C16
0.1u
C16
0.1u

SB22
SBridge
SB22
SBridge

JP12

DISABLE_CHANNEL

JP12

DISABLE_CHANNEL

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16

R8
10K
R8
10K

R62
10K
R62
10K

R12
10K
R12
10K

C10
0.1u
C10
0.1u

R2
10K
R2
10K

SB12
SBridge
SB12
SBridge

C524 100pC524 100p SB16
SBridge
SB16
SBridge

TP5
ADC_TEST

TP5
ADC_TEST

C520 1nC520 1n

SB17
SBridge
SB17
SBridge

R60
10K
R60
10K

C533
0.1u
C533
0.1u

C514
0.1u
C514
0.1u

JP10

AD_FORMAT

JP10

AD_FORMAT

12
34
56

U4B

ADS1278SHFQ

U4B

ADS1278SHFQ

SYNCn
16

CLK
37TEST0

13

TEST1
14

FORMAT0
42

FORMAT1
41

FORMAT2
40 MODE0

44

MODE1
43

CLKDIV
15

SB18
SBridge
SB18
SBridge

SB9
SBridge
SB9
SBridge

R1
10K
R1
10K

R4
10K
R4
10K

SB13
SBridge
SB13
SBridge

C62
SMX4-10u
C62
SMX4-10u

1 2 3 4

5 6 7 8

C531
SMX4-10u
C531
SMX4-10u

1 2 3 4

5 6 7 8

C43
0.1u
C43
0.1u

C521 1nC521 1n

U5

OPA2333SHKJ

U5

OPA2333SHKJ

OUT_A
1

INm_A
2

INp_A
3

OUT_B
7

VSRCm
4

VSRCp
8

INm_B
6

INp_B
5

C525 100pC525 100p

U4A

ADS1278SHFQ

U4A

ADS1278SHFQ

VREFp
74

ADINp_1
4

VREFm
75

ADINm_1
5

ADINp_2
1

ADINm_2
2

ADINp_3
83

ADINm_3
84

ADINp_4
80

ADINm_4
81

ADINp_5
67

ADINm_5
68

ADINp_6
64

ADINm_6
65

ADINp_7
61

ADINm_7
62

ADINp_8
58

ADINm_8
59

DOUT1
25

DOUT2
24

DOUT3
23

DOUT4
22

DOUT5
21

DOUT6
20

DOUT7
19

DOUT8
18

DIN
17SCLK
38FSYNC/DRDYn
39

PWRDNn_1
52

PWRDNn_2
51

PWRDNn_3
50

PWRDNn_4
49

PWRDNn_5
48

PWRDNn_6
47

PWRDNn_7
46

PWRDNn_8
45

VCOM
73

R6

1.0K

R6

1.0K

R61
10K
R61
10K

C527
SMX4-10u
C527
SMX4-10u

1 2 3 4

5 6 7 8

SB19
SBridge
SB19
SBridge

C519 1nC519 1n

C522 100pC522 100p

R7
10K
R7
10K

R5
10K
R5

10K

SB10
SBridge
SB10
SBridge

C526 100pC526 100p



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

GPIOA0

GPIOA2
GPIOA3
GPIOA4
GPIOA5
GPIOA6
GPIOA7

HET4
HET3
HET2

SCICLK3
SCIRX3
SCITX3

HET8

HET6

SPI_SCSn1
SPI_ENAn1
SPI_CLK1
SPI_MOSI1
SPI_MISO1

GPIOA1

JTMS

JTDI

JTDI

JTRSTn

JTRSTn

RJTCK

RJTCK
JTDO

JTDO

JTCK

RSTn

JTCK

JTMS2 JTMS

LBK1

LBK2

CANRX_1
CANTX_1

CANRX_2
CANTX_2

STAT3

CANH1
CANL1

CANH2
CANL2

SCITX_1
SCIRX_1

IO_CTRL
SCICLK_1

SCICLK_1

D485_A
D485_B

SPI2_SCSn
SPI2_ENAn
SPI2_MOSI
SPI2_MISO
SPI2_CLK

REFLO

AWD

OSCCLK
CLKOUT

ADC_EVENT

REFHI

HOLDn
RSTn
WPn

RSTn

MCS

MSI
MSO
MSCLK

MCS

MSI
MSO

MSCLK

TEST

FLCLK

SPI_SCSn1
SPI_ENAn1
SPI_CLK1
SPI_MOSI1
SPI_MISO1

SYNCn

DIN

ADCLK

ADSCLK

DOUT1
GPIOA1

ADSYNC

MCS

MSI
MSO
MSCLK

SPI2_SCSn
SPI2_ENAn

SPI2_MOSI
SPI2_MISO
SPI2_CLK

ADCLK[S1^,4]

DIN[S1^,4]

SYNCn[S1^,4]

DOUT1[S1^,4]

ADSCLK[S1^,4]

ADSYNC[S1^,4]

PORRSTn[S1^,6]

GND

GND

GND

3p3VSRC

GND

GND

3p3VSRC
GND

3p3VSRC

GND

GND

GND

GND

3p3VSRC

GND

3p3VSRC

3p3VSRC

GND

3p3VSRC

3p3VSRC

3p3VSRC

GND

3p3VSRC
GND

GND
GND

3p3VSRC

1p8VSRC

3p3VSRC

GND

GND

1p8VSRC

3p3VSRC

GND

GND

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

ARM7_Micro-Processor
Monday, June 25, 2012

B
5 7

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

ARM7_Micro-Processor
Monday, June 25, 2012

B
5 7

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

ARM7_Micro-Processor
Monday, June 25, 2012

B
5 7

U19C

SM470R1B1MHFQS

U19C

SM470R1B1MHFQS

I2CSDA_2
55

I2CSDA_4
23

I2CSCL_2
56

I2CSCL_4
22

SCICLK_1
26

SCICLK_3
14

SCIRX__1
25

SCIRX__3
13

SCITX_1
24

SCITX_3
12

HECANRX_1
49

HECANRX_2
29

HECANTX_1
50

HECANTX_2
30

JP27

SPI2_M-IF_CNTRL

JP27

SPI2_M-IF_CNTRL

12
34
56
78
910

JP23

CAN2

JP23

CAN2

1
2
3

R68
DNI
R68
DNI

JP19

JTAG_7X2

JP19

JTAG_7X2

1 2
3 4
5 6
7 8
9 10

11 12
13 14

R71
25.2K
R71
25.2KU19B

SM470R1B1MHFQS

U19B

SM470R1B1MHFQS

JTDI
43

JTDO
44

JTCK
45

AWD
21

PORSTn
68

CLKOUT
48

RSTn
69

JTRSTn
84

TEST
72

JTMS
11JTMS2
10

C29
0.1u
C29
0.1u

TP3
CAN1_LPBK
TP3
CAN1_LPBK

JP18

RS485_DATA

JP18

RS485_DATA

1
2

TP6
SCI1TX

TP6
SCI1TX

C534
0.1u
C534
0.1u

C535
0.1u
C535
0.1u

SB33
SBridge
SB33
SBridge

R79
100
R79
100

SB24
SBridge
SB24
SBridge

U19D

SM470R1B1MHFQS

U19D

SM470R1B1MHFQS

SPI_SCSn1
1

SPI_SCSn2
35

SPI_ENAn1
2

SPI_ENAn2
34

SPI_CLK1
3

SPI_CLK2
31

SPI_MOSI1
4

SPI_MOSI2
33

SPI_MISO1
5

SPI_MISO2
32

R67
10K
R67
10K

R83

25.2K

R83

25.2K

R63
10K
R63
10K

C51
0.1u
C51
0.1u

JP22

CAN1

JP22

CAN1

1
2
3

R85

25.2K

R85

25.2K
R70

25.2K

R70

25.2K

SB26
SBridge
SB26
SBridge

U16

SN65HVD233SHKJ

U16

SN65HVD233SHKJ
D

1GND
2VCC
3R
4

LBK
5

CANL
6 CANH
7

RS
8

R81
25.2K
R81
25.2K

R64

10K

R64

10K

TP2
MCU_AWD

TP2
MCU_AWD

R99
25.2K
R99
25.2K

SB25
SBridge
SB25
SBridge

JP1
FLASH_CLK
JP1
FLASH_CLK

1 2 3

R78
100
R78
100

C31
0.1u
C31
0.1u

R72
10K
R72
10K

SB34
SBridge
SB34
SBridge

TP4
CAN2_LPBK
TP4
CAN2_LPBK

SB27
SBridge
SB27
SBridge

R65
10K
R65
10K

R66
10K
R66
10K

R98
25.2K
R98
25.2K

JP17

RS485_CTRL

JP17

RS485_CTRL

1
2
3

U17

SN65HVD233SHKJ

U17

SN65HVD233SHKJ
D

1GND
2VCC
3R
4

LBK
5

CANL
6 CANH
7

RS
8

R73
10K
R73
10K

TP9
PORSTn
TP9
PORSTn

C52
0.1u
C52
0.1u

JP14

GPIO

JP14

GPIO

1
2
3
4
5
6
7
8

SB28
SBridge
SB28
SBridge

R74
10K
R74
10K

TP7
FLSH_WPn

TP7
FLSH_WPn

R69
10K
R69
10K

C536
0.1u
C536
0.1u

SB31
SBridge
SB31
SBridge

JP20

JTAG_10X2

JP20

JTAG_10X2

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16
17 18
19 20

JP15

HET_AND_GPIO

JP15

HET_AND_GPIO

1
2
3
4
5
6
7
8

JP21

JTCLK_SEL

JP21

JTCLK_SEL

1
2

SB35
SBridge
SB35
SBridge

U19F

SM470R1B1MHFQS

U19F

SM470R1B1MHFQS

1p8VCORE_1
8

1p8VCORE_2
17

1p8VCORE_3
28

1p8VCORE_4
54

1p8VCORE_5
71

1p8VCORE_6
75

GND_CORE1
9

GND_CORE2
20

GND_CORE3
27

GND_CORE4
53

GND_CORE5
70

GND_CORE6
74

TGND
85

U19G

SM470R1B1MHFQS

U19G

SM470R1B1MHFQS

3p3VDIO_1
15

3p3VDIO_2
40

3p3VDIO_3
52

3p3VDIO_4
81

VDIO_GND_1
16

VDIO_GND_2
39

VDIO_GND_3
51

VDIO_GND_4
82

C53
0.1u
C53
0.1u

U19E

SM470R1B1MHFQS

U19E

SM470R1B1MHFQS

ADC_EVT
59

ADC_IN6
63

ADC_IN8
62

ADC_IN9
61

ADC_IN10
60

ADC_3p3V_REFHI
64

ADC_GND_REFLO
65

ADC_3p3VDD
66

ADC_GND
67

GPIOA/INT_0
83

GPIOA/INT_1
80

GPIOA/INT_2
79

GPIOA/INT_3
78

GPIOA/INT_4
73

GPIOA/INT_5
58

GPIOA/INT_6
46

GPIOA/INT_7
47

SB29
SBridge
SB29
SBridge

OSC1

FMI_7M500_OSC

OSC1

FMI_7M500_OSC

NC
1

GND
4

OUT
5

VDD
8

U15

SN65HVD11SHKJ

U15

SN65HVD11SHKJ

R
1

REn
2

DE
3

D
4

GND
5 DIF_A
6 DIF_An
7 VCC
8

U18

SM28VLT32

U18

SM28VLT32

VSS1
1

VSS2
8 VIO1

6

VIO2
13

VCORE1
7

VCORE2
14

HOLDn
2

RSTn
3

WPn
4

CSn
12

FLCLK
5

SO
11

SI
10

SCK
9

R84

25.2K

R84

25.2K

JP16

AD_CONTROL

JP16

AD_CONTROL

1 2
3 4
5 6
7 8
9 10

11 12

U19A

SM470R1B1MHFQS

U19A

SM470R1B1MHFQS

HET0
42

HET2
41

HET3
38

HET4
37

HET5
36

HET6
6

HET8
7

OSCOUT
18OSCIN
19

PLLDIS
57

FLTP2 (DNC)
77 3p3VCCP
76

TP1
MCU_RSTn

TP1
MCU_RSTn

C28
0.1u
C28
0.1u

SB32
SBridge
SB32
SBridge

SB30
SBridge
SB30
SBridge

SB36
SBridge
SB36
SBridge

SB23
SBridge
SB23
SBridge

a0273460
Typewritten Text
A 1.8 V crystal oscillator is recommendedto drive the SM470.



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PORSTn [S1^,5]

GND

AD_3p3VSRC

AD_1p8VSRC

3p3VSRC

1p8VSRC

5p0VSRC

GND

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

Power_Input_and_Decoupling
Friday, May 18, 2012

A
6 7

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

Power_Input_and_Decoupling
Friday, May 18, 2012

A
6 7

Project

Eng RevSize

Date: ofSheet

Page Name
KWH

TI HEAT EVM Rev-B

B

Krypton Systems
3060 Summit
Plano, TX 75074
972-343-3880

Power_Input_and_Decoupling
Friday, May 18, 2012

A
6 7

440_SCREW_MOUNT
MNT9

440_SCREW_MOUNT
MNT9

440_SCREW_MOUNT
MNT8

440_SCREW_MOUNT
MNT8

440_SCREW_MOUNT
MNT3

440_SCREW_MOUNT
MNT3

440_SCREW_MOUNT
MNT10

440_SCREW_MOUNT
MNT10

JP2

PWR_INPUT

JP2

PWR_INPUT

1
2
3
4
5
6
7
8
9
10
11
12

C3
68u 60V 200C
C3
68u 60V 200C

1
2

440_SCREW_MOUNT
MNT4

440_SCREW_MOUNT
MNT4

C4
68u 60V 200C
C4
68u 60V 200C

1
2

C2
68u 60V 200C
C2
68u 60V 200C

1
2

440_SCREW_MOUNT
MNT5

440_SCREW_MOUNT
MNT5

C15
68u 60V 200C
C15
68u 60V 200C

1
2

440_SCREW_MOUNT
MNT6

440_SCREW_MOUNT
MNT6

440_SCREW_MOUNT
MNT1

440_SCREW_MOUNT
MNT1

C7
68u 60V 200C
C7
68u 60V 200C

1
2

440_SCREW_MOUNT
MNT7

440_SCREW_MOUNT
MNT7

440_SCREW_MOUNT
MNT2

440_SCREW_MOUNT
MNT2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

KWH 01/23/12

TI_HEATEVM_REV‐M_010312.DSN FOLLOWING SCHEMATIC AND LAYER PLACEMENT REVIEW WE MODIFIED THE POWER
INPUT STRUCTURES, CHANGED Y‐AXIS AND Z‐AXIS FILTERS SO THAT THEY EQUAL THE
X‐AXIS FILTERS.  THE ITEMS IN REV‐H, REV‐J, AND REV‐K WERE APPROVED.

KWHBOARD WAS RELEASED TO LAYOUT.  LAYOUT REVIEW WILL BE HELD WHEN
PLACEMENT IS FINALIZED.

01/18/12

TI_HEATEVM_REV‐N_010312.DSN MODIFIED SCHEMATIC TO REFLECT THE ERRORS NOTED DURING LAYOUT
1) SB27 HAS AN OPEN PIN
2) SB7 AND SB8 ARE CONNECTED TO THE SAME NET.  SB8 WAS MOVED TO CORRECT NET
3) BOARD GREW 0.4 INCH LONGER AND NEEDED TWO MORE MOUNTING HOLES
4) ADDED C535 AND C536 TO ARM7 SO THAT EACH SIDE OF THE DEVICE HAS A
DECOUPLING CAP ON BOTH POWER NETS

KWH 01/23/12TI_HEATEVM_REV‐P_010312.DSN ADDED FOOTPRINT TO JP2
KWH 01/27/12TI_HEATEVM_REV‐S_010312.DSN THE REFHI NET WAS BROKEN, IT WAS CONNECTED AT R84.
KWHTI_HEATEVM_REV‐T_010312.DSN 02/01/12SOME COMPONENT VALUES WERE UPDATED PER THE NEW DESIGN RULES FROM TI. 

SOME PART NUMBERS AND/OR FOOTPRINTS WERE UPDATED TO BRING BOM IN STEP
WITH THE OLD BOM>

TI_HEATEVM_REV_A1_030912.DSN NIMAREVIEW WITH HECTOR TORRES. SCHEMATIC EDITED BASED ON HECTORS FEEDBACK. 
A/D CONNECTIONS TO 0G NET, VCOM AND VREF NETS WERE MODIFIED

03/09/12
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that
incorporate TI semiconductor products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains
responsible for using its independent analysis, evaluation and judgment in designing Buyer’s systems and products.

TI reference designs have been created using standard laboratory conditions and engineering practices. TI has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. TI may make
corrections, enhancements, improvements and other changes to its reference designs.

Buyers are authorized to use TI reference designs with the TI component(s) identified in each particular reference design and to modify the
reference design in the development of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL
OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY
OR INTELLECTUAL PROPERTY RIGHT, IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right,
or other intellectual property right relating to any combination, machine, or process in which TI components or services are used.
Information published by TI regarding third-party products or services does not constitute a license to use such products or services, or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from TI under the patents or other intellectual property of TI.

TI REFERENCE DESIGNS ARE PROVIDED "AS IS". TI MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE
REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR
COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE THEREOF. TI SHALL NOT BE LIABLE
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OR IS BASED ON A COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL TI BE
LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY
THEORY OF LIABILITY AND WHETHER OR NOT TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, ARISING IN
ANY WAY OUT OF TI REFERENCE DESIGNS OR BUYER’S USE OF TI REFERENCE DESIGNS.

TI reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESD46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers should obtain the latest relevant
information before placing orders and should verify that such information is current and complete. All semiconductor products are sold
subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques for TI components are used to the extent TI
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.

TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Reproduction of significant portions of TI information in TI data books, data sheets or reference designs is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for
such altered documentation. Information of third parties may be subject to additional restrictions.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use of any TI components in
Buyer’s safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.

Only those TI components that TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components that
have not been so designated is solely at Buyer's risk, and Buyer is solely responsible for compliance with all legal and regulatory
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TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.
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